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SOLAR OBSERVATIONS 
By IRVINQ F. HAND, Assistant in Solar Radiation Inrestigations 

O c t . l . . -  ....... 
Oct.2 .......... 
Oct.4 ......... 
CJct. 5 .......... 
(Jct.  6 .......... 
Ort. 7. .......... 
Oct. 9 .......... 
Oct. 10 ......... 
Oct. 11 ......... 
Oct. 12 ......... 
(Jet. 13 ......... 
oct.  16 ......... 
Oct. 26 ......... 
Oct.28 ......... 
Oct. 29 ......... 
Oct. 30 ......... 
o c t .  31 ......... 

Means .............. 
Departrues 

For a description of instruments employed and their 
exposures, the reader is referred to the January 1932, 
REVIEW, page 26. 

Table 1 shows that solar radiation intensities averaged 
above normal for October a t  all three Weather Bureau 
stations. 

Table 2 shows an escess in the to td  solar radiation 
received on a horizontal surface at all stations for which 
normals have been computed, with the exception of Twin 
Falls and Miami. 

Since the installation of a new blast furaiice by the 
Research Corporation on the campus of the Arnerican 
University, smoke and gases have at  times so vitiated the 

TABLE 1.-Solar radialion intensifies dtrring October, 1UYY 
[Qram-calories per minute per square centimeter of normal surface] 

WASHINGTON, D.C. 

mjii cnl cal cul 
5.,Y ................. 
5 3 6 . . - ~ . .  1.06 1 2 3  
7.5i 0 8; .OS 1. 10 
5.79 .;6 .84 1.04 
6.50 .64 .98 I 1.10 
4.37 .Y8 1.06 . 1.20 
4.37 . 6 7  .82 . 8 i  

6.27 . .7l .85 1.01 
4 . l i  ....... .92 1.05 
4.17 ...... .94 ..... 
5.36 ...... 1.11 1.24 
4.96 ................ 
6.76 . i o  .88 1.03 
4.75 .................. 

10.59 . 70 .82 . Y8 
11.35 ...... .a 1.m 

.78 .93 1.08 
......... I -  06 -. 01 -.02 

5.16 I ................. 

I '  

I Sun's zenith distance 

.............................. 

.................. 1.10 

............ 1.24 1.40 

............ 1.01 1.22 

.................. 1.27 

............ 1.00 1.09 

.................. 1.33 

............ 1.19 1.29 

.............................. 

.................. 1.23 

.................. 1.35 

.................. 1.30 

............ 1.16 

.................. 1.38 

.................. 1.37 

............ 1.17 1.17 

.................................... 

solar 
time 

-4ir mass 

time A.M. I I P.M. 

1.15 1.02 ............ 
.............................. 

.97 ............ 
...... 1.2@ 1.14 1.00 ...... 
...... 1.20 ............ 0.68 

...... 1.02 .83 ............ 

....... 1.37 1.28 1.19 ...... 

...... 1.2fi 1.05 .91 .79 
1.28 1.11 .97 .85 

...... 1.21 . i 4  ............ 

...... 1.3; 1.11 1.01 ...... 

............ .94 . . 7 7  ...... 

.............................. 

.............................. 

.............................. 
.................................... 

.............................. 

...... . 

I / I ~ I I I I I I I _ -  

1 Interpolated. 

Ikt .  2 ......... 
Oct. 3 .......... 
Ort. 6 .......... 
Ort. 8 .......... 
Oct. 10 ......... 
O C t .  11 ......... 
OCt. 12 ......... 
Oct. 14 ......... 
Oct.. 15 ......... 
Ort. 16 ......... 
Oct. 18 ......... 
Oct. 19 ......... 
Oct.. 21 ......... 
Oct.. 2s ......... 
Oct. 36 ......... 
OCt. 29 ......... 
Ocl.. 30 ......... 
i k t . .  31 ......... 

Means ......... 

1 mer. I 
.4.M. 1 time ' 

I (  I e. I 5.0 I 4.0 1 3.0 

9.8 
6.3 
9. 5 
7.9 
9. 1 
7. 3 
9.5 
4.4 
4. 4 
7.0 
5. 8 
4 .6  
4.4 

2. 1 

3.7 
3.4 
5.0 

5. I! 

- 
2.0 
- 

ea1 

1.35 
1 28 
1.28 
1.29 
1.36 
1. 19 

1. "0 
1.38 
1.30 

1. 18 

1. 14 
1.21 
1.26 -. 02 

.... 

.-.. 

.... 

.... 

.... 

- 

-- 
I solar 

time I lnean 
P.XI. 

............................. 

................. 1.00 .90 1 i ............................. 

:::::I ::z 11% 1 ::: 1 :2  

7117ll 
4. 17 
4. 57 
6. 71; 
i. 29 
4. ,5 
4. 17 
5. 16 
6. 76 
5. 3b 
4.75 
5.36 
4. 5; 
5. It; 
7. 57 

10.21 
10.5Y 
11.38 
__..__ _ _ _ _ _ _  

I I I I I  

9.2 
5. I 

8 .3  
7. 1 
5. 4 
6.9 
9. 5 
4. 1 
4.0 
6.8 
3.3 
3.0 
5. 5 
a. Y 
1.7 
1. 7 
4 7  
7. 5 

----- 
- 

*Extrapolated. 

atmosphere as seriously to interfere with normal-incidence 
nieasurenients, as shown in table 3. 

Polarization measurements niacle on 5 days at  Washing- 
ton give a mean of 59 percent with a masimum of 63 
percent on the 10th. At Madison, measurements made on 
G days give a mean of 69 percent with a msimum of 76 
percent on the 2d. These values are slightly higher than 
the October normals at  both stations. 
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__ 
itmos 
3beric 
dust 
parti- 

cubic 
centi- 
meter 

I= pe 

- 

548 

855 

___... 

1,367 

3 4  

-_._.. 

TABLE 2.--Arierage daily totals of solar radiation (direct + diffuse) received on a horizontal surface 

Date and 
hour angle 
from solar 

nnon 

Solar 
alti- 

tude, 
h.  

-- 
Air 
na55 
nr , 

- 

I. 72 
1. 11 

1. 99 
I. 52 
I .  46 

3.14 
1. 51 
1.5c 
1.89 
2. 12 

2. OB 
1.61 
1.63 
2. 26 

a. 08 

2 13 
a. 21 

2. 16 
I. 58 
I. 63 
2. 06 

1. 08 
I. 58 
I. 72 
1. 28 

I. 67 

!. 15 
.67 
.62 

'. 28 
.70 . 78 

1.382, .it94 

1.220 .901 
1.208 .878 
1.280 .e18 

1.305 ,963 
1.404 .976 
1.377 .MI4 

- -  

I, 

- 

r.cal 
'. ma 
.m 

.720 

.734 
,734 

.734 

.765 

.738 
,724 
.700 

. 7 n  

.742 

.747 

.630 

.724 

.652 
,536 

.752 

.774 

.781 
,776 

.752 

.752 . 747 

.675 

,776 

7% 
698 
729 

774 
780 
788 

oci. 8 

3:04,a.m ... 
1:09,a.m ... 
0:19,p.m-.- 

?:50, 
2:24,p .m... 

0.9.10 

2:41,a.m-.- 

0:28,p.m.-. 1:13,a.m--- 
3:00,p.m-.- 

Oct. 11 

2:42,a.m.-. 

OC!. if 

18 24 
38 24 
41 41 

28 08 
31 48 

28 55 

40 38 43 16 
28 14 

28 30 

2:42,a.m.-. 
027,a.m ... 
1:Ol.p.m ... 
2:30,p.m. .. 

27 32 
39 15 
37 43 
29 05 

Od. 16 
1:07a.m._. 

ocl. 18 
2:32a.m..- 
0:52 a.m.-.  
0:03 a.m.-. 

Oct. 19 
2:42a.m.-. 
1:00a.m--- 
137 p.m ... 

36 42 

27 36 
38 50 
38 09 

26 611 
36 00 
34 63 

TABLE 3.--Solar radiation measurements, and determinations of 
nliizo~phcric-turbidity factor,  8, Washington, D.C., Odober 1533 

[Values in italics have been interpolated] 

TABLE 4.-Si( minary of solar radiation intensity measurements 
mark at the  Blue Hil l  Meteorological Obseriiatory, Milton, Mass. ,  
driri t ig October 1983 

[I.=total intensity; I,=that transmitted hy red fllter; I.=that by yellow fllter] 

i I  _. 

I. 

- 

r. ca, 
1.837 
.792 

. a 6  . 972 

.95R 

.931 

.94( . 98: 

.92: 

.Bo( 

.804 

.94! 

.!XI 

.75 

.a 

.m 

.684 

.846 

.986 
1.012 
.988 

). 960 
.854 
.854 
,869 

Air ' I  
Sky condltions: clouds, haze (bm) 
smoke (smk), visibility (v), wind 

Jot=: Sky- 
ight polnri- 
!ation. P.,  
.lauds. etc. 

Solar 
I, I, B 

- 
r. ea/. 
I. 035 
. a 5  
,080 
.055 
.055 
.055 
,070 
.060 

.040 
,043 
.045 
.055 
,055 
.045 .ow 
.m 
.OW .ow 

.080 

.065 

.085 

.055 

.065 

. a 5  
,055 
,085 

.300 

.n95 

.2m 

. I 8 0  

. I 2 0  

.160 . om 
,110 
,146 

Oct. .3 __ 

4.00 
3. 74 
3. 12 
3.02 
2.72 
2. 58 
1.98 
1.93 

3. RZ 
3. 57 
2.82 
2.69 
2. w 
1.95 
1.57 
1.57 
1.40 
1.39 

4. 24 
3. 87 
3.51 
3.37 
2.80 
2. Fio 
2.02 
1.95 
1.64 
1.41 
1.40 

4.80 
4.47 
3.30 
3.17 
2.02 
2.01 

2. 37 

1. 64 
1. e-3 
1. 38 
?. 46 
!. 96 
1. OB 

a. 28 

- 

or. cal 
1.161 
1.001 

1.210 
1.341 
1.350 

1.282 
1.380 
1.380 
1.316 
1.246 

1.m 
1.237 
1.283 
1.048 

1.238 

I, 084 
.m 

1.264 
1.412 
1.395 
1.354 

1.292 
1.364 
1.316 
1.190 

-__ 

Qt. cal 
1.005 0.792 
1.038 ,796 
1.107 . iXY 
1.137 .7!,/ 
1.190 . i79 
1.308 . i s 2  
1.270 ,827 
1.306 ,930 

1.053 .80l 
1.083 .W 
1.190 ,867 
1.19s .87( 
1.312 .951 

1.407 .BB1 
1.380 .B91 
1.372 .99! 
1.392 1. oo( 

1.343 .95! 

,934 .7$ 
.957 .75c 

.77c 

.775 

.7s1 

. i.iF 

.m 

. S85 

. ne: 

Oct. 3 I 
Few Cist, 3 Cu; v 2; E-2. r. tal. 

I. 045 
.847 
.691 
.691 
.715 
,718 
.738 
. 743 

,655 
.868 
.709 
.712 
.749 
.769 
.788 
.791 . 791 
.794 

.597 
.BOO 
.6SB 
,6339 
.649 
,662: 
,695 
,636 
,749 
,773 
.77P 

,547 
.5@ 
.$I6 
,615 
.685 
,691 

. is0 

.78? 
.839 
,642 
.658 
681 

% 1 - 

OCf.3 1 
2:48:a .m.../ 30 08 
1 : l O  a.m-.. 41 09 
0:83,p .m... 43 11 

5 Ci. v 7. NE-5. 
3 Ci: few' CU; v 8-9; N R - ~ .  
3 Ci, Cist; v 8-9; NNE-5. 

Oct. 6 

4:24n.. -....--. 15-00 
4:18fl_..__..___ lFroR 

1 Aru Cu. v 9' W-4. 
Few Acu.'Cu;'v 9; w-4. 
Few Acu, Frcu; v 9; W-3. 

P=60.4% 
Few A m  v 0-7. Wd.  
Few Ci klcu; 7. W-5. 
Few F&; v 8%; WSWd. 
Few Cn, Frcu; v 8; W-6. 

1 :43a. - _. .- _ _  39-68 
0:26a-- ...._ _ _  45-34 
0:Ma ___.._ _ _ _ _  45-43 

Oel. 7 

41318 _ _ _ _ _ _ _ _ _ _  13-29 
4:24a ...__.._.- 1 M 6  
4:15a ___....___ 16-24 
4 :1 In.. - - ._ - -. . 17-06 
3:553.. .___..._ 19-58 
3:50a.. . ___.___ S 5 0  
3:57a _.._....__- 29-38 
?:5Ua ___.____.. 30-46 
2013 ._.._..___ 37-29 
o:Iis .__...__._ 45-18 
0:lla. - ..-.--.. 45-38 

Oct. 10 

2 Ci; v 7-8; W-i. 

1.014 
1.045 
,996 

1.090 
1.188 
1. 187 

1. IO6 
1.WR 

I .  309 

.673 
,751 
.940 
,966 

1.119 
1.070 

I 2811 
1 . 3 4  
1. Mclc 
1.091 
1.080 
I. 108 
I. 035 
,987 
__ 

244,a.m ... 27 64 
2:62,p.m..- 26 47 

.8% 

.894 

.I368 
,661 
.736 
,741 
.8.% 
. R3Y 

,949 
.952 
,784 
,788 

.818 
,782 
.788 

,814 

- 

4:36a. -. . . -. - .. 1146 
4:31a __.._...._ 1241 
4:04a-....-.--- 17-34 0 clouds: v 6-8 W-3. 

0 clouds. v 8' SW-3. 
Ocloudsf v 9 f  SW-2. 

n clouds; v i-S:w-2. O:iOa.m.-I! L26p.m ... 39 35 32 ii 
2:51 p.m. .. 26 00 

4:003 .._.._._._ 1H-16 
3:15s ___..___. ~ 29-28 
3:lla __.__..__ ~ 2IHi 

0 clouds; v 8; 6-5. 

1 Cist; smk or hr; v e-7; W-3. 

1 Clst over sun; 1 Cu; v 8; W-4. 

Few Ci, Cist ovw sun; v 9; NW-a. 

2 Cis$. Ci; v 9+; WNW-1. 

,060 
. 085 . 140 . 140 



OCTOBEB 1933 MONTHLY WEATHER REVIEW 

oct. ai 
'd:23a.m--. 

w. a8 

2:32a.m--- 
111a.m--- 
0:'J3aa.m--. 
a:63p.m..-l 

Od. bB 
2:28a.m--- 
0xJ7p.m ... 

Od. so 

307 

, 
27 10 

26 07 
31 60 
36 04 
22 26 

24 44 
34 46 

TABLE 4.-Summary of solar radiation inteneity measurements 
made at the Blue Hill Meteorological Observatory, Milton, Mass., 
during October 1933-Continued 
[I,=total intensity; I,=that transmitted by red fflter; I.=that by yellow fflter] 

Oct. 1 (Naval Observatory) .....-.- 
Oct. 2 (Naval Observatory) _ _ _ _ _ _ _  
Oct. 3 (Naval Observatory) _._____ 
Oct. 4 (Mount Wilson) ______._..__ 
Oct. 6 (Naval Observatory) _.__.__ 
Oct. 6 (Naval Observatory) _ _ _ _ _ _ _  
Oct. 7 (Naval Observatory) _._____ 
Oct 8 (Naval ObserV8tory 
Oct: 9 (Naval Observatory)::::::: 
Oct.  10 (Naval O b m a t o r y )  ...-.- 
Oct. 11 (Naval Observatory) _._._. 
Oct. 12 (Naval Observatory) _ _ _ _ _ _  

h m  
13 ,2 13 I 
11 48 
9 48 

14 24 
11 9 
11 0 
13 50 
11 12 
11 10 
11 49 
12 16 

Easterr 
stand- 
ard 
civil 
time 

h m  

11 41 
11 4'7 
12 23 
12 14 
12 9 
10 39 
13 14 

11 38 
9 50 
9 50 

11 51 
12 27 
12 12 

10 57 
12 19 
12 5 

- 

11 m 

i a  11 

in 64 

Date - 

Air 
ms6e 
m. 

- 

2. 18 

2 36 
1.89 
1.74 
1. 61 

2.38 
1. 75 

2 46 
1. Bo 

1.90 
2.85 
- 

- 

I, 

- 

1r.cal 
.762 

.774 

.788 
,824 
. 7 n  

,817 
.766 

.m 
,684 

.549 

.405 
- 

I 
Date aad Solar 

hour angle alti- 
from solar I tade, 

nwn h. 

Sky conditions; clouds, haze (hz), 
smoke (smk), visibility (v), wlnd I, 

- 

gr. cad 
1. mo 

1.282 
1.382 
1.418 
1.216 

1.350 
1.361 

1.068 
1.197 

.eo4 . em 
~ 

I. 

__ 

pr. 'ea1 
.927 

.e68 

.e92 
1.022 
.@a 

1.035 
.m 

.792 

.SUI 

.684 

.503 
__ 

_. 

0 

-2. 0 
k12.0 
125.0 
1-38.0 
k62.0 
t66.0 

--__ l o l a  
No No spots spots 

No spots 
No spots 

Oct. 13 (Mount Wilson) __________. 
Oct. 14 (Naval Observatory)-- _ _  _ _  
Oct. 15 (Naval Observatory) _...__ 
Oct. 16 (Naval Observatory) _.____ 
Oct. 17 (Naval Observatotv) _ _ _ _ _ _  2 Ci, Gist, Cicu, few Frcu; v 6; NE-3. 

0 clouds; v 9; WNW-5. 

0 clouds; v 8-9; NW-3. 
Few Cist  v 8-9; N-3. 

Oct. 23 (Mount Wilson ________._._ 
Oct. 24 M o u n t  Wilson) .....__.___ I No spots 

No spots 
No spots 

89.6 +8.5 
90.4 +e. 0 
91.0 +9.0 
90.7 +9.0 
90.8 +8.0 
91.7 4-7.6 

Few S@u; v 9-10; NNW-3. 
Few CI; v 9; NW-3. 

Oct. 30 (Navnl Observatory) -. _ _ _ _  
Oct. 31 (Naval Observatory).-.-.- 

a:33a.m--- 24 Oa 
1:10a.m--- 31 43 

Mean daily area for Octoher.l________ 
1 Ci, 2 Cist; hi  over sun; v b7 ;  N-4. 

PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 
OCTOBER 1933 HZ over sun' v 6 SW-2. 

Few Ci; de& &; v 6; WSW-2. 
~- (Dependent alone on observations at Zurich and its station at  Arosa) 

[Data furnished through the courtesy of Prof. W. Brunner, Eidganosslche Sternwarbe, 
Zurich, Switzerland] 

POSITIONS A N D  AREAS OF SUN SPOTS 
[Communicated by Capt. 3. F. Hellweg, Euperintendent United States Naval Observa- 

tory. Data furnished by Naval Observatory, in cooperation with Harvflrd, Perkins, 
and Mount Wilson observatories. The differences of longitude are measured from Relative 

numbers October 1933 1 October 1933 tzE$ centrrd meridian positive west. The north latitude8 am plus. Areas am corrected 
for foreahortenink and are expressed in millionths of sun's yisible hemisphere. The 
total area, including spots and groups, is given for each day in the last column] 

Eastern Heliographic Area Total 
area 
for Date 

36 _ _ _ _ _ _ _ _ _ I  Mc9 
27 _ _ _ _ _ _ _ _ _ I  20 
3s - - - - _ - - - - ,  19 

1933 I I  
0 0 

No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 

Mean: 28 d a y s c 3 . 4  
?&=New formation of a center of activlty; M, In the central zone. 

AEROLOGICAL OBSERVATIONS 
[Aerological Divlslon, W. R. Greg& In charge] 

By L. T. SAMIJELS 

There was considerable variation this month in the 
free-air temperature departures. The were greatest 

Omaha they were positive and of only slightsly less 
magnitude. At the other stations the temperature de- 
partures were mostly of small-to-moderate magnitude 
with the signs varying considerabl . Large positive 

the upper levels a t  Boston. 
In practically all cases the relative humidity departures 

were of opposite sign to those for temperature except a t  

at Pembina (table 1) and negative a t  a r 1 levels, while a.t 

departures occurred in the lower leve 9 s a t  Dallas and in 

San Diego, where posit'ive departures for both of these 
elements prevailed. 

Resultant free-air winds for October were close to 
normal both in direction and velocity a t  most stations 
and levels (table 2) .  Exceptions to this occurred, how- 
ever, a t  Pembina and Omaha, refe,rred to above in con- 
nection with marked differences in temperature de- 
prtures.  At  Pe,mbina the resultant velocities were below 
normal while att Omaha they esceeded the normal. The 
resultant directions were normal a t  both stations. 


